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(54) METHOD FOR MOLDING TIRE CONSTITUENT MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for molding 
a tire constituent member, capable of accurately molding the 
tire constituent member into a required cross-sectional 
shape even if the tire constituent member is made thick by 
winding ribbon- shaped rubber. 

SOLUTION: In a molding method for spirally winding the 
ribbon-shaped rubber 1 around a rotating support 2 while 
oveHapping the same partially, the ribbon-shaped rubber 1 is 
spirally wound around the support 2 to form a lower layer 
member 3a and the ribbon-shaped rubber 1 is further spirally 
wound around the lower layer member 3a to form an upper 
layer member 3b to mold the tire constituent member having 
a two-layered structure. 
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JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]While being a forming process spirally twisted with a pile in part, carrying out the spiral 
volume of the ribbon base rubber on a base material and forming a lower layer member on a base 
material turning around ribbon base rubber, A forming process of a tire component carrying out the 
spiral volume of the ribbon base rubber on said lower layer member, forming the upper member, and 
considering it as a NI layer system. 

[Claim 2]A forming process of the tire component according to claim 1 lapping ribbon base rubber, 
making quantity small, carrying out a spiral volume, and forming the upper member on said lower layer 
member. 

[Claim 3]A forming process of the tire component according to claim 1 or 2 turning up, carrying out a 
spiral volume for axis-of-rotation another side, and forming the upper member on a lower layer 
member after carrying out a spiral volume to axis-of-rotation one way of said base material and 
forming a lower layer member in it. 

[Claim 4]A forming process of the tire component according to claim 1 performing a spiral volume of 
said upper member simultaneously as a spiral volume of said lower layer member by said ribbon base 
rubber is followed. 

[Claim 5]A forming process of the tire component according to claim 1 forming said lower layer 
member and said upper member by ribbon base rubber from which a kind differs mutually. 
[Claim 6]It is a forming process spirally twisted with a pile in part on a base material turning around 
ribbon base rubber, A forming process of a tire component turning up, a spiral volume is carried out 
for axis-of-rotation another side, and a two-layer member is formed on an one-layer member, turning 
up further, forming a lamination member of three or more layers repeatedly in a similar manner, and 
considering it as multilayer structure after carrying out a spiral volume to axis-ol^rotation one way of 
a base material and forming an one-layer member in it 

[Claim 7]A forming process of the tire component according to claim 1 or 6, wherein a spiral volume 
is performed so that it may not interfere mutually simultaneously on a base material at two or more 
places. 

[Claim 8]A forming process of the tire component according to claim 7 controlling to determine the 
optimal laminated pattern based on capability of each of said two or more spiral volume, and to 
perform a spiral volume according to a determined laminated pattern. 
[Claim 9]A forming process of a tire component given [ one from claim 1, wherein said tire 
component fabricated is a tread to claim 7 of ] in a paragraph. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of twisting ribbon base rubber and 

fabricating a tire component 

[0002] 

[Description of the Prior Art]The forming process of such a tire component has some which were 
indicated, for example to JP,7-94155,B etc. The tread which makes predetermined bilateral symmetry 
sectional shape is fabricated in the example by twisting ribbon base rubber one by one from two or 
more places. 
[0003] 

[Problem(s) to be Solved by the Invention]However, since the thick tread is formed by the one-layer 

volume of ribbon base rubber, the width length of ribbon base rubber is above required to some 

extent. That is, since the tread which twists one by one and is thick by one layer cannot be formed if 

the width length of ribbon base rubber is small, surely big width length is needed. 

[0004][f the width length of ribbon base rubber is large, it will become difficult to form the necessary 

sectional shape of a tread, the sectional shape which can be formed will be limited, and flexibility will 

become small. This invention was made in view of this point, and the place made into the purpose 

twists ribbon base rubber, and is at the point of offering the forming process of the tire component 

which can -febricate a tire component with accuracy sufficient to necessary sectional shape even if 

thick. 

[0005] 

[Means for Solving the Problem and its Function and Effect]To achieve the above objects, an 
invention given in this claim 1, While being a forming process spirally twisted with a pile in part, 
carrying out the spiral volume of the ribbon base rubber on a base material and forming a lower layer 
member on a base material turning around ribbon base rubber, It was considered as a forming process 
of a tire component which carries out the spiral volume of the ribbon base rubber on said lower layer 
member, forms the upper member, and is made into a NI layer system. 

[0006]While being able to form a thick tire component even if width length of the ribbon base rubber 
itself is not large since the upper member is formed on a lower layer member and the two-layer 
structure is made, necessary sectional shape can be fabricated easily. 

[0007]In a forming process of the tire component according to claim 1, on said lower layer m-ember, 
the invention according to claim 2 laps ribbon base rubber, quantity is made small, and it carries out a 
spiral volume, and forms the upper member. 

[0008]Since the upper member laps ribbon base rubber, makes quantity small, carries out a spiral 
volume and is formed, there are few overlapped parts, ribbon base rubber lodges to an overlapping 
direction, and a mutual mating face becomes almost parallel to an outside surface. Therefore, a 
possibility that ribbon base rubbers will separate and break to elasticity of an outside surface is low. 
[0009]In a forming process of the tire component according to claim 1 or 2, after it carries out the 
spiral volume of the invention according to claim 3 to axis-of-rotation one way of said base material 
and it forms a lower layer member in it, it is turned up, and a spiral volume is carried out for axis-of- 
rotation another side, and it forms the upper member on a lower layer member. 
[0010]Since it turns up and the spiral volume of the upper member is carried out after carrying out 
the spiral volume of the lower layer member, a tire component can be efficiently fabricated by one 
set of an extrusion machine. 

[001 1]In a forming process of the tire component according to claim 1, as the invention according to 
claim 4 follows a spiral volume of said lower layer member by said ribbon base rubber, it performs a 
spiral volume of said upper member simultaneously. 



[0012]Since a spiral volume of the upper member is simultaneously performed as a spiral volume of a 
lower layer member is followed by two sets of extrusion machines, a tire component can be 
fabricated efficiently. 

[0013]The invention according to claim 5 forms said lower layer member and said upper member in a 
forming process of the tire component according to claim 1 by ribbon base rubber from which a kind 
differs mutually. 

[0014]Two-layer structure of a lower layer member which differs in description, and the upper 
member can be fabricated easily. For example, it is possible to fabricate easily a two-layer structure 
tread of a base (lower layer member) and a cap (the upper member). 

[001 5]The invention according to claim 6 is a forming process spirally twisted with a pile in part on a 
base material turning around ribbon base rubber, After carrying out a spiral volume to axis-oF 
rotation one way of a base material and forming an one-layer member in it, it is a forming process of 
a tire component which turns up, carries out a spiral volume for axis-of-rotation another side, forms 
a two-layer member on an one-layer member, turns up further, forms a lamination member of three 
or more layers repeatedly in a similar manner, and is made into multilayer structure. 
[0016]Since multilayer structure is made, while being able to form a tire component with especially 
thickness with ribbon base rubber with small width length, necessary sectional shape can be 
fabricated easily. Since ribbon base rubber is turned up one by one, the spiral volume of the direction 
is changed and carried out and a tire component of multilayer structure is fabricated, a tire 
component can be fabricated efficiently. 

[001 7]A spiral volume is performed so that the invention according to claim 7 may not interfere 
mutually simultaneously on a base material at two or more places in a forming process of the tire 
component according to claim 1 or 6. 

[0018]Since a spiral volume is performed so that it may not interfere mutually at two or more places, 
working efficiency is good and productivity improves. 

[0019]The invention according to claim 8 is controlled in a forming process of the tire component 
according to claim 7 to determine the optimal laminated pattern based on capability of each of said 
two or more spiral volume, and to perform a spiral volume according to a determined laminated 
pattern. 

[0020]Since a spiral volume is performed so that it may not interfere mutually at two or more places 
according to the optimal laminated pattern, it excels in working efficiency and productivity improves. 
[0021]The invention according to claim 9 is characterized by said tire component fabricated being a 
tread in a forming process of a tire component given [ one from claim 1 to claim 7 of ] in a paragraph. 

[0022]Since multilayer structure is made, a thick tread can also fabricate necessary sectional shape 

efficiently easily. 

[0023] 

[Embodiment of the Invention]The 1 embodiment which starts this invention below is described based 

on drawing 1 and drawing 2 . This embodiment starts the manufacturing method of the tread which is 

a tire component provided in the portion which touches the ground surface of a tire, and shows 

drawing 1 t he outline perspective view of the tread molding equipment 10. 

[0024]The toroidal core 13 rotates with the axis of rotation 12 by the motor which the axis of 

rotation 12 projected from the pedestal 11, and the toroidal core 13 which is a base material was 

formed in one at the axis of rotation 12, and was formed in the pedestal 11. 

[0025] A cap is turned to this toroidal core 13, and the extrusion machine 15 is allocated. The 

thrown-in rubber material is fabricated from a cap to a ribbon base by rotation of a screw, and the 

extrusion machine 15 extrudes it, and supplies this ribbon base rubber 1 to the toroidal core 13 from 

the side. 

[0026] Extrusion machine 15 the very thing is movable in the direction of a rotation center axis also in 
rectangular directions, and can change for extrusion to some extent, and can be moved along the 
peripheral face which curved a little [ of the toroidal core 1 3 ] while it is movable in the direction of a 
rotation center axis of the toroidal core 13. This extrusion machine 15 is driven by the controller 16, 
and the controller 1 6 is controlled by the control signal from the computer 17. 
[0027]The tire component 2 which consists of an inner liner, carcass ply, a belt, etc. is attached 
around the toroidal core 13, and the ribbon base rubber 1 is supplied from said extrusion machine 15 
on this tire component 2. 

[0028]Since the ribbon base rubber 1 is supplied on the tire component 2, the toroidal core 13 
rotating with a prescribed rotational frequency with the tire component 2, and drive controlling of the 
extrusion machine 15 being carried out to the controller 16, and mainly moving to a shaft direction. 



The ribbon base rubber 1 coils spirally on the tire component 2. 

[0029]By controlling the movement speed of the shaft direction of the extrusion machine 15 to the 
revolving speed of the toroidal core 13, it is made to lap in part, the lap extent is also adjusted, the 
ribbon base rubber 1 is twisted spirally, and the cylindrical tread 3 is formed on the tire component 2. 

[0030]The computer 17 determines beforehand the laminated pattern for acquiring necessary tread 
sectional shape based on the capability of the extrusion machine 1 5, and it controls it so that the 
ribbon base rubber 1 is twisted according to this laminated pattern. 

rOOSn Drawing 2 is a sectional view showing the process in which the ribbon base rubber 1 is twisted 
and the tread 3 is formed, In order to acquire the necessary tread sectional shape S (an imaginary 
line shows to drawing 2 ). like drawing 2 **. first, according to a laminated pattern, the ribbon base 
rubber 1 is twisted spirally and it goes to the method of the right [ left end / shaft direction ] on the 
tire component 2. 

[0032]If volume attachment of the ribbon base rubber 1 arrives at a right end and the tread lower 
layer 3a is formed, as it turns up and is shown in drawing 2 **. the ribbon base rubber 1 is shortly 
twisted from the right end spirally to the left on the tread lower layer 3a. 

[0033]In this way, volume attachment of the ribbon base rubber 1 arrives at a left end, the tread 
upper layer 3b is formed, and as shown in drawing 2 **, the tread 3 of the two-layer structure of the 
tread lower layer 3a and the tread upper layer 3b is fabricated. 

[0034]Thus, while being able to form the thick tread 3 even if the width length of ribbon base rubber 
1 the very thing is not large since the two-layer structure is made, the necessary sectional shape S 
can be fabricated easily. 

[0035]although the thing in particular of only one layer twisted, come out and formed is not easy, by 
using two-layer structure, a portion and the upper layer can twist the contour of the specified shape 
of a tread side edge part by return, and it can form the contour in a terminal part easily. Since it 
turns up and the spiral volume of the tread upper layer 3b is carried out after carrying out the spiral 
volume of the tread lower layer 3a, the tread 3 can be fabricated efficiently. 

[0036]The spiral volume of the tread lower layer 3a is carried out with a febrile low rubber material, 
when constituting and turning up a base, it can switch to the rubber material excellent in abrasion 
resistance, the spiral volume of the tread upper layer 3b can be carried out, a cap can be constituted, 
and the two-layer structure tread of a base cap can also be fabricated efficiently. 
[0037]Next, the embodiment to which the ribbon base rubbers 31 and 32 are supplied simultaneously 
is described based on drawi ng 3 and drawing 4 from two sets of the extrusion machines 21 and 22. 
The tire component 2 is attached around the toroidal core 13 using what has the pedestal 1 1, the 
axis of rotation 12, and the toroidal core 13 the same as said embodiment. 

[0038]one extrusion machine 21 — said extrusion machine 15 ~ abbreviated — it being the same, 
and the ribbon base rubber 31 being supplied above the toroidal core 13, and. The extrusion machine 
22 of another side extrudes the ribbon base rubber 32 from the opposite hand of the extrusion 
machine 21 to the side of the toroidal core 13, and twists it around the tire component 2 on the 
toroidal core 13 with the affixing roller 23. 

[00393Since the ribbon base rubbers 31 and 32 are supplied on the tire component 2 while two sets 
of the extrusion machines 21 and 22 move like said extrusion machine 15, and drive controlling is 
carried out in generalization by the controller 25 and they mainly move to a shaft direction, The 
ribbon base rubbers 31 and 32 coil spirally on the tire component 2. 

[0040]The controller 25 is controlled by the control signal from the computer 26. The computer 1 7 
determines beforehand the optimal laminated pattern for acquiring necessary tread sectional shape 
based on the capability to generate each ribbon base rubbers 31 and 32 of two sets of the extrusion 
machines 21 and 22, and it controls it so that the ribbon base rubbers 31 and 32 are twisted 
according to this laminated pattern. 

[0041]While the width length of the ribbon base rubber which the direction of the extrusion machine 
22 generates is large, the length generated to unit time a little is shorter than the extrusion machine 
21. The ribbon base rubbers 31 and 32 are twisted and drawing 4 shows the process in which the 
tread 33 is formed. In order to acquire the necessary tread sectional shape S (an imaginary line 
shows to drawing 2), according to the laminated pattern, the ribbon base rubber 31 is first twisted 
spirally to the method of the right [ left end / shaft direction ] on the tire component 2 like drawing 4 
**, and the another side ribbon base rubber 32 is spirally twisted from the right end to the left. 
[0042]Turn up the spiral volume of the ribbon base rubber 31 in the neighborhood which passed the 
center, and it is shortly twisted spirally towards the left on the left tread lower layer 33a, The ribbon 
base rubber 32 spirally twisted to the another side left is put on the top at the right end of the left 



tread lower layer 33a of the turned-up ribbon base rubber 31 (refer to drawing 4 **). 
[0043]In this way, if volume attachment of the ribbon base rubber 31 arrives at a left end and the left 
tread upper layer 33b is formed, volume attachment of the ribbon base rubber 32 will finish with 
abbreviated coincidence, and the right tread layer 33c will be formed. The tread 33 is fabricated by 
the two-layer structure and the right tread layer 33c of the left tread lower layer 33a and the right 
tread upper layer 33b as shown in drawing 4 **. 

[0044]Since the spiral volume of the ribbon base rubbers 31 and 32 is performed so that it may not 
interfere mutually at two places according to the optimal laminated pattern by two sets of the 
extrusion machines 21 and 22 as mentioned above, it can excel in working efficiency and productivity 

can be raised. 

[0045]Next, the process in which the tread 43 in case the capability of two sets of extrusion 
machines differs greatly is formed is illustrated to drawing 5 . It is when the speed by which the 
direction of the ribbon base rubber 42 of another side is generated is slower than one ribbon base 
rubber 41, In order to acquire the necessary tread sectional shape S, according to the optimal 
laminated pattern, the ribbon base rubber 41 is first twisted spirally to the method of the right [ left 
end / shaft direction ] on the tire component 2 like drawing 4 **. and the another side ribbon base 
rubber 42 is spirally twisted from the right end to the left 

[0046]Turn up the spiral volume of the ribbon base rubber 41 in the place which visited right-hand 
side further from the example shown in said drawing 4 . and on the left tread lower layer 43a, shortly, 
twist it spirally towards the left and it forms the left tread upper layer 43b, The ribbon base rubber 42 
spirally twisted to the another side left is put on the top at the right end of the left tread lower layer 
43a, and the right tread layer 43c is formed. (Refer to drawing_5_** and **). 

[0047]in this way — the rate that the tread 33 is fabricated by the two-layer structure and the right 
tread layer 43c of the left tread lower layer 43a and the right tread upper layer 43b as shown in 
drawing 5 and the left two-layer structure occupies is large compared with said example — the 
ribbon base rubbers 41 and 42 ~ twisting ~ abbreviated — it ends simultaneously. 
[0048]Since it performs so that the spiral volume of the ribbon base rubbers 41 and 42 may be 
completed to abBreviated coincidence as mentioned above, and it may not interfere mutually 
according to the optimal laminated pattern, it can excel in working efficiency and productivity can be 
raised. • . • c 

[0049]The process in which the tread 53 is formed about another example is shown m drawmgLb. 
Some speed by which the ribbon base rubber 52 of another side is generated from one ribbon base 
rubber 51 is when late, In order to acquire the necessary tread sectional shape S, according to the 
optimal laminated pattern, the ribbon base rubber 51 is first twisted spirally to the method of the right 
[ left end / shaft direction 3 on the tire component 2 like drawing 5 **. and the another side ribbon 
base rubber 52 is spirally twisted from the right end to the left. 

[0050]From a center, turn up the spiral volume of the ribbon base rubber 51 in the place which 
visited right-hand side further, and on the left tread lower layer 53a, shortly, twist it spirally towards 
the left and it forms the left tread upper layer 53b, It turns up, after putting the ribbon base rubber 52 
spirally twisted to the another side left on the top at the right end of the left tread lower layer 53a 
and forming the right tread lower layer 53c, and it twists to the right direction, and 53 d of nght tread 
upper layers are formed (refer to drawing 6 ** and **). 

[0051]In this way, the tread 53 with which the two-layer structure of the left tread lower layer 53a 
and the right tread upper layer 53b and the two-layer structure of the right tread lower layer 53c and 
53 d of right tread upper layers united as shown in drawing 6 ** is fabricated, the rate that the left 
two-layer structure occupies is partly large compared with said example ~ the ribbon base rubbers 
51 and 52 — twisting — abbreviated — it ends simultaneously. 

[0052]Since it performs so that the spiral volume of the ribbon base rubbers 51 and 52 may be 
completed to abbreviated coincidence as mentioned above, and it may not interfere mutually 
according to the optimal laminated pattern, it can excel in working efficiency and productivity can be 

raised. . . • x • xu 

[0053]Next the example which ribbon base rubber begins to twist, and shifts a position, twists in the 
direction simultaneously, and forms the tread 63 is shown in drawing 7. the speed by which the ribbon 
base rubber 61 is generated with a febrile low rubber material, the ribbon base rubber 62 is generated 
with the rubber material excellent in abrasion resistance, and both are generated ~ abbreviated ~ it 

[0054]ATshown in drawing 7 twist the ribbon base rubbers 61 and 62 from the shaft direction left 
end spirally to the right direction on the tire component 2, but. As while shifts a cut-water position 
mutually ribbon base rubber 61 of another side is made into the inside for the ribbon base rubber 62 



at a left end more nearly partly than a left end and the spiral volume of the ribbon base rubber 61 is 
followed, the ribbon base rubber 62 carries out a spiral volume. 

[0055]If the ribbon base rubber 62 is twisted later on in the ribbon base rubber 61 to the same right 
direction, as shown in drawing 7 **. the ribbon base rubber 62 is twisted on the portion around which 
the ribbon base rubber 61 was already twisted. One ribbon base rubber 62 is twisted in the place 
which ran aground on the ribbon base rubber 61 of another side, and adjusts and twists shape by 
enlarging a pitch. 

[0056]In this way, the ribbon base rubber 61 forms the febrile low tread lower layer 63a, and the 
ribbon base rubber 62 forms the tread upper layer 63b excellent in abrasion resistance 
simultaneously, after [ and ] ending previously formation of the tread lower layer 63a by the ribbon 
base rubber 61 and ending — one ribbon base rubber 62 — twisting — continuously, as shown in 
drawing 7 the tread lower layer 63a is overcome, and it turns up in a suitable place, and the 
contour of a tread is formed. 

[0057]The tread 63 of a N[ layer system can be formed by the formation time of the tread upper 
layer 63b, it can excel in working efficiency, and productivity can be raised. Even if the clinch before 
the end which the ribbon base rubber 62 twists does not carry out, it can form a contour. 
[0058]Next, another example in the case of forming the tread 72 of a NI layer system with the ribbon 
base rubber 71 is shown in drawing 8 (1) and drawi ng 8 (2). In drawing 8^(1), it is a small thing which it 
twists and is spirally twisted in a pitch about the ribbon base rubber 71, After forming the thick tread 
lower layer 72a, it turns up, and on the tread lower layer 72a, shortly, it twists, and a pitch is 
enlarged, it twists spirally, the thin tread upper layer 72b is formed, and the tread 72 is formed. 
[0059]the tread upper layer 72b is big — since it twists, and a spiral volume is carried out and it is 
formed in the pitch, the mutual amount of laps of the ribbon base rubber 71 is formed thinly small, as 
shown in drawing 8 (1), there are few overlapped parts, ribbon base rubber lodges to an overlapping 
direction, and a mutual mating face becomes almost parallel to an outside surface. Therefore, a 
possibility that ribbon base rubber 71 [ overlapping to elasticity of a tread outside surface ] will 
separate and break is low. 

r0060l Drawing 8 (2) is a small thing which it twists and is spirally twisted rightward in drawing 8 (2) in 
a pitch about the ribbon base rubber 75, Without turning up, after forming the thick tread lower layer 
77a, the same on the tread lower layer 77a, rightward, it twists, and a pitch is enlarged, the ribbon 
base rubber 76 is twisted spirally, the thin tread upper layer 77b is formed, and the tread 77 is formed 
shortly. 

[0061]A possibility that the ribbon base rubber 75 and ribbon base rubber 76 overlapping to elasticity 
of a tread outside surface will separate, and the tread 77 shown in drawjri.g..8.(2) like the case of 
drawing 8 (1) will also break is low. 

[0062]Laminating ribbon base rubber besides an above embodiment to three or more layers, and 
fabricating a tread is also considered. 

[0063]This invention twists tire components, such as a carcass, not only when using the toroidal core 
13 as a base material, but around on a molding drum or the expanded shaping bladder, It can apply, 
also when fabricating a tread on a base tire as the case where a tread is fabricated on it, or a 
retreaded tire. 

[00643Furthermore, this invention is applicable also to shaping of tire components, such as a sidewall 
besides a tread. For example, as shown in drawing 9. on the tread under cushion 81, the mini side 
rubbers 84 and 85 twist ribbon base rubber around two-layer spirally, and are formed at the right- 
and-left side edge of the tread 80 which the tread base 82 and the tread cap 83 piled up one by one. 
[0065]Special shape like mini-side rubber can also be easily formed by twisting narrow ribbon base 
rubber around two-layer. This mini side rubber may be formed as an extension of a sidewall besides 
in the case of being formed independently as mentioned above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline perspective view of the tread manufacturing installation concerning the 1 
embodiment of this invention. 

[Dra wing 2] It is a sectional view showing the process in which the tread by the device is formed. 
[Drawing 3] It is an outline perspective view of the tread manufacturing installation concerning 
another embodiment 

[Drawing 4] lt is a sectional view showing the process in which the tread by the device is formed. 
[ Drawing 5] It is a sectional view showing the process in which another tread is formed. 
[Drawing 6] It is a sectional view showing the process in which another tread is formed. 
[Drawing 7] It is a sectional view showing the process in which another tread is formed. 
[Drawing 8] It is a sectional view of another tread. 

[Drawing 9] It is a sectional view of the example which formed mini side rubber in tread both sides. 
[Description of Notations] 

1 [ — Tread molding equipment, ] — Ribbon base rubber, 2 — A tire component, 3 — A tread, 10 11 
[ — Extrusion machine, ] — A pedestal, 12 — The axis of rotation, 13 — A toroidal core, 15 16 [ — 
Controller, ] — A controller, 17 — A computer, 21, 22 — An extrusion machine, 25 26 — A 
computer, 31, 32 — Ribbon base rubber, 33 — Tread, 41, 42 — Ribbon base rubber, 43 — A tread, 
51, 52 — Ribbon base rubber, 53 [ — Ribbon base rubber, ] — A tread. 61, 62 — Ribbon base rubber, 
63 — A tread, 71 72 [ — A tread, 81 / — A tread under cushion, 82 / — A tread base, 83 / — A 
tread cap, 84, 85 / — Mini-side rubber. ] — A tread, 75, 76 — Ribbon base rubber, 77 — A tread, 80 
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